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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate which consists of an insulating material which is the myo-electric- 
signal sensor which derives the myoelectric potential signal for being attached in the socket for 
equipping with a myo-electric-signal artificial limb, sticking with a user s skin front face, and 
controlling said myo-electric-signal artificial limb, and has flexibility, The myo-electric-signal 
sensor characterized by having the electrode for derivation prepared in one field of said 
substrate, and the supporter material which was prepared in the field side of another side of 
said substrate, and in which elastic deformation is possible, making said electrode for derivation 
into a skin side, making said supporter material into the inside side of a socket, and being 
arranged inside said socket. 

[Claim 2] Said electrode for derivation is a myo-electric-signal sensor according to claim 1 
characterized by being formed with the ingredient which has the flexibility of said substrate and 
abbreviation EQC. 

[Claim 3] Said electrode for derivation is a myo-electric-signal sensor according to claim 2 
characterized by being formed with gold foil. 

[Claim 4] Said electrode for derivation is a myo-electric-signal sensor according to claim 2 
characterized by having the die length which surrounds the flexor muscle group or extensor 
group of a derivation part. 

[Claim 5] Said supporter material is a myo-electric-signal sensor according to claim 1 
characterized by being formed by sponge. 

[Claim 6] Said substrate is a myo-electric-signal sensor according to claim 1 characterized by 
arranging the impedance converter. 

[Claim 7] Said substrate is a myo-electric-signal sensor according to claim 1 characterized by 
being a film-like. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the myo-electric-signal sensor for deriving the 
myoelectric potential signal which is a control signal of a myo-electric-signal artificial limb (an 
upper extremity prosthesis or artificial leg). 
[0002] 

[Description of the Prior Art] Drawing 6 is Otto currently conventionally used abundantly. It is 
drawing showing the myo-electric-signal sensor of Bock, and (a) is a top view and (b) is a side 
elevation. In drawing, the case 101 of the myo-electric-signal sensor 100 consists of hard 
plastics, and the electrode 102 of the pair for myoelectric potential signal derivation is formed in 
the whole surface side of this case 101. The mounting hole of a myo-electric-signal sensor is 
established in the artificial limb socket (not shown), and the myo-electric-signal sensor 100 is 
inserted in this mounting hole. In addition, the myo-electric-signal sensor 1 00 is inserted in so 
that an electrode 1 02 may be turned to the inner direction and a muscle fiber and an electrode 
102 may cross at right angles. If the hand of the body or the stump section of a guide peg is 
inserted in an artificial limb socket, a skin front face and an electrode 102 will stick and 
derivation of a myoelectric potential signal will be attained. The drawn myoelectric potential 
signal is sent to a latter processing circuit (not shown) through lead wire 103. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the above conventional myo-electric-signal 
sensors are the bodies of the fixed configuration fixed to the artificial limb socket, if form status 
change-ization arises for a muscular profile with muscular relaxation and contraction, the 
adhesion on an electrode 102 and the fi-ont face of the skin will worsen. Therefore, in such a 
case, a myoelectric potential signal might be unable to be derived. 

[0004] This invention aims at offering the myo-electric-signal sensor which is always stabilized 
and can derive a myoelectric potential signal in view of the above conventional troubles. 
[0005] 

[Means for Solving the Problem] The substrate which consists of an insulating material which 
the myo-electric-signal sensor of this invention is attached in the socket for equipping with a 
myo-electric-signal artificial limb, derives the myoelectric potential signal for sticking with a 
user's skin front face and controlling said myo-electric-signal artificial limb, and has fiexibility. It 
is characterized by having the electrode for derivation prepared in one field of said substrate, 
and the supporter material which was prepared in the field side of another side of said substrate 
and in which elastic deformation is possible, making said electrode for derivation into a skin side, 
making said supporter material into the inside side of a socket, and being arranged inside said 
socket (claim 1). In the myo-electric-signal sensor constituted as mentioned above, the 
substrate which may be deformed free along a skin front face according to a flexible thing is 
relatively pushed to a skin front face through the supporter material in which elastic 
deformation is possible. Therefore, the electrode for derivation prepared a substrate and on the 
substrate is stuck to a skin front face. Moreover, when form status change-ization arises to a 
derivation part with muscular relaxation and contraction, a substrate deforms according to this 
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formation of a form status change, and supporter material produces elastic deformation free. 
Therefore, a substrate and the electrode for derivation are stuck to a skin front face with the 
elasticity of supporter material. 

[0006] Moreover, in the above-mentioned myo-electric-signal sensor (claim 1), it is desirable 
that the electrode for derivation is formed with the ingredient which has the flexibility of a 
substrate and an abbreviation EQC (claim 2). In this case, the electrode for derivation follows a 
substrate and produces the same form status change-ization. 

[0007] Moreover, in the above-mentioned myo-electric-signal sensor (claim 2). it is desirable 
that the electrode for derivation is formed with gold foil (claim 3). In this case, gold foil is 
excellent also in corrosion resistance while presenting the outstanding compatibility with the 
skin. 

[0008] Moreover, in the above-mentioned myo-electric-signal sensor (claim 2). the electrode 
for derivation may have the die length which surrounds the flexor muscle group or extensor 
group of a derivation part (claim 4). In this case, even if there are muscles which do not 
generate a myoelectric potential signal, it is possible to derive a myoelectric potential signal 
from other muscles. 

[0009] Moreover, in the above-mentioned myo-electric-signal sensor (claim 1), supporter 
material may be formed by sponge (claim 5). In this case, the supporter material formed by 
sponge gives moderate elasticity to a substrate, and raises the adhesion and flattery nature on 
the front face of the skin of a substrate and the electrode for derivation. Moreover, permeability 
is also secured. 

[0010] Moreover, in the above-mentioned myo-electric-signal sensor (claim 1). an impedance 
converter may be prepared in a substrate (claim 6). In this case, the effect of an electric noise 
is reduced by the impedance converter. 

[001 1] Moreover, in the above-mentioned myo-electric-signal sensor (claim 1), a substrate may 
be a film-like (claim 7). In this case, the flattery nature to the formation of a form status change 
of a derivation part improves with a film-like substrate. 
[0012] 

[Embodiment of the Invention] (a) of drawing 1 is the perspective view showing a part of 
configuration of the myo-electric-signal sensor by 1 operation gestalt of this invention in the 
state of separation. In drawing, a substrate 2 is the insulating material of the shape of a film 
which has flexibility, for example, consists of polyimide with a thickness of 50 micrometers. A 
long side is [ 75mm and the shorter side of the dimension of a substrate 2 ] 50mm. The 
electrode 3 for derivation of a pair which consists of gold foil with a thickness of 50 
micrometers has pasted the whole surface (top face) of a substrate 2. while the electrode 3 for 
derivation is formed covering the overall length of a direction parallel to the above-mentioned 
shorter side — mutual — predetermined distance ****** — it is arranged in parallel. The 
electrode 3 for derivation which consists of gold foil has the flexibility of a substrate 2 and an 
abbreviation EQC. Therefore, a substrate 2 and the electrode 3 for derivation may deform free. 
In addition, gold foil is excellent also in corrosion resistance while having the outstanding 
compatibility with people's skin, a substrate 2 — on the other hand (rear face) — **** — an 
impedance converter (operational amplifier) 4 is attached and it connects with the electrode 3 
for derivation of a pair through the through hole (not shown) which connects a top face and a 
rear face. Moreover, lead wire 6 is drawn from the impedance converter 4 outside. The 
supporter material 5 of a rectangular parallelepiped configuration consists of an ingredient in 
which elastic deformation is possible, for example, sponge, and. as for the merits-and-demerits 
side on top, the dimension's [ the merits-and-demerits side and the dimension ] of a substrate 
2 corresponds, respectively. Moreover, the supporter material 5 has predetermined thickness. It 
pastes up mutually and a substrate 2 and the supporter material 5 constitute the myo-electric- 
signal sensor 1. 

[0013] (b) of drawing 1 is drawing which looked at the condition of having been attached in the 
socket 7 for the myo-electric-signal sensor 1 constituted as mentioned above equipping with a 
myo-electric-signal artificial limb, from the edge side of a socket 7. In addition, although 
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auxiliary fasteners, such as a belt, are attached in a socket 7. illustration is omitted here. The 
arm of the body or the stump section of a guide peg is inserted in a socket 7 from a direction 
perpendicular to space. As shown in drawing, the supporter material 5 of the myo-electric- 
signal sensor 1 is stuck on the inside of a socket 7, and the electrode 3 for derivation is 
arranged towards a way (namely, skin side of the stump section of the body) among sockets 7. 
The electrode 3 for derivation is arranged so that it may intersect perpendicularly to the muscle 
fiber of the body. Since the electrode 3 for derivation has the same die length (50mm) as the 
shorter side of a substrate 2, it is die length which is sufficient for surrounding the flexor 
muscle group or extensor group of a derivation part. Thereby, since a myoelectric potential 
signal can be derived from a broad field, even if there are muscles which do not generate a 
myoelectric potential signal by cutting of the limbs, the myoelectric potential signal from other 
muscles can be derived. 

[0014] Drawing 2 is drawing showing the condition of having inserted the stump section 8 of an 
arm, after attaching the above-mentioned myo-electric-signal sensor 1 in the socket 7 for 
myo-electric-signal upper extremity prostheses. In drawing 2 and drawing 1 . while a substrate 2 
and the electrode 3 for derivation are pressed by insertion of the stump section 8 by the 
outside surface of the stump section 8 and deforming, the supporter material 5 which consists 
of sponge carries out elastic deformation. Therefore, the hide skin surface and the electrode 3 
for derivation of the stump section 8 which were held in the socket 7 will be in the condition of 
having been pressed mutually, by the elastic stress of the supporter material 5. This sticks the 
electrode 3 for derivation to a hide skin surface. 

[001 5] Drawing 3 is drawing showing profile form status change-ization of the cross section of 
the forearm produced when shrinking extensor carpi ulnaris in a healthy person. A continuous 
line shows the profile configuration of the forearm cross section at the time of relaxation, and a 
broken line shows the profile configuration of the forearm cross section at the time of 
extensor^carpi-ulnaris contraction. That is, the profile configuration of a forearm cross section 
changes with muscular relaxation and contraction. Change of such a profile configuration is 
produced also in trouble back tone. The supporter material 5 carries out elastic deformation to 
change of such a profile configuration, and a substrate 2 and the electrode 3 for derivation also 
follow in footsteps of form status change-ization. and the myo-electric-signal sensor 1 of this 
operation gestalt always meets the hide skin surface. Therefore, even if muscles loosen and 
contract and a profile configuration changes, the adhesion of the electrode 3 for derivation and 
a hide skin surface is not spoiled. 

[0016] Drawing 4 is drawing showing the circuitry of the above-mentioned myo-electric-signal 
sensor 1. The impedance converter 4 has two operational amplifiers 4a and 4b. The electrode 3 
for derivation of a pair is inputted into the non-inversed input terminal of the operational 
amplifiers 4a and 4b which correspond respectively. The inversed input terminal of operational 
amplifiers 4a and 4b is connected with each output terminal. Thereby, operational amplifiers 4a 
and 4b constitute a voltage follower, and function as an impedance converter. That is. an input- 
side impedance is large and its output side impedance is small. Therefore, the output side of 
operational amplifiers 4a and 4b cannot be easily influenced of an electric noise. Although the 
input side of operational amplifiers 4a and 4b tends to be fundamentally influenced of an electric 
noise, since the distance of the electrode 3 for derivation of a pair and the corresponding 
operational amplifiers 4a and 4b is very short, it is hardly influenced of an electric noise as a 
result. In addition, each output signal of operational amplifiers 4a and 4b is processed by the 
processing circuit of the known latter part, and a desired signal is extracted. 
[0017] In order to check the effectiveness over the operability of the myo-electric-signal upper 
extremity prosthesis using the above-mentioned myo-electric-signal sensor 1 , the body grasp 
experiment was conducted. The myo-electric-signal upper extremity prosthesis used for the 
experiment makes an input signal the myoelectric potential signal of a flexor muscle group and 
an extensor group, and the grip include angle and the softness of a motion of an upper 
extremity prosthesis change. An experiment grasps a predetermined body, is raised and is 
conducted by releasing. Drawing 5 is the graph which showed the result of the above-mentioned 
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experiment and shows the myoelectric potential signal of a flexor muscle group, the myoelectric 
potential signal of an extensor group, and a closing motion include angle sequentially from a top. 
It turns out that the myoelectric potential signal of a flexor muscle group is large with the 
increment in a closing motion include angle. Moreover, it is stabilized and a test subject can 
actually grasp a body. The certainty of the signal derivation to the myo-electric-signal upper 
extremity prosthesis of the myo-electric-signal sensor 1 of this operation gestalt was 
confirmed by this. 

[0018] In addition, although sponge is used as supporter material 5 in the above-mentioned 
operation gestalt, since sponge has permeability, it is effective in preventing displeasure, such 
as the myo-electric~signal sensor 1 whole being filled with heat, for example, crowding together 
However, it cannot be overemphasized that other ingredients which the ingredient of the 
supporter material 5 is not limited to sponge, and have the same elasticity are also employable. 
[0019] 

[Effect of the Invention] This Invention constituted as mentioned above does the following 
effectiveness so. Since the substrate which may be deformed free along a skin front face 
according to a flexible thing is relatively pushed to a skin front face through the supporter 
material in which elastic deformation is possible according to the myo-electric-signal sensor of 
claim 1, the electrode for derivation prepared a substrate and on the substrate is stuck to a 
skin front face. Moreover, since a substrate deforms according to this formation of a form 
status change and supporter material produces elastic deformation free when form status 
change-ization arises to a derivation part with muscular relaxation and contraction, a substrate 
and the electrode for derivation are stuck to a skin front face with the elasticity of supporter 
material. In this way. since the electrode for derivation always sticks to a skin front face, the 
myo-electric~signal sensor concerned is stabilized and can derive a myoelectric potential signal. 

[0020] According to the myo~electric~signal sensor of claim 2, since the electrode for 
derivation follows a substrate and produces the same form status changeHzation. its adhesion 
of the electrode for derivation to a skin front face improves further. 

[0021] According to the myo-electric-signal sensor of claim 3. since compatibility with the skin 
is excellent, gold foil is [ no loam Lycium chinense ] about the rash of the skin etc. and is safe. 
Moreover, since gold foil is excellent in corrosion resistance. It also has neither rust nor 
corrosion, and long-term use is attained. 

[0022] Since according to the myo-electric-signal sensor of claim 4 myoelectric potential can 
be derived from other muscles of the near even if there are muscles which stopped generating 
myoelectric potential with limbs cutting, a myoelectric potential signal can always be derived 
certainly. 

[0023] Since moderate elasticity is given to a substrate by the supporter material formed by 
sponge according to the myo-electric-signal sensor of claim 5. the adhesion and flattery nature 
on the front face of the skin of a substrate and the electrode for derivation improve further. 
Moreover, since permeability is also secured, it crowds together and effectiveness is in 
reduction of ***3Me***. 

[0024] According to the myo-electric-signal sensor of claim 6, since the effect of an electric 
noise is reduced by the impedance converter, a myoelectric potential signal can be derived 
more certainly. 

[0025] According to the myo-electric-signal sensor of claim 7. since the flattery nature to the 
formation of a form status change of a derivation part improves with a film-like substrate, a 
myoelectric potential signal can be derived more certainly. 
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base board, and arranging the base board in a socket by 
putting the deriving electrodes on the skin side. 
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surface of a socket 7 to install a myoelectric artificial 
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LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 





http://www1 9.ipdl.ncipi.goJp/PAl /result/detail/main/wAAApEa42uDA41 1 1 1 3866... 2006/06/23 



Searching PAJ 



2/2 ^— v 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go Jp/PAI /result/detail/main/wAAApEa42uD A41 1 1 1 3866... 2006/06/23 




(19)H*B»8f/r (JP) «2) i2t H 4# 1^ i2t ^ (A) 



(ll)4$?)FUB£^n«^ 
(43)^reB ¥«ll¥(1999)4fl27B 



(51)Inta.* 
A6 1B 5/0408 
5/0478 
A6 1F 2/72 



F I 

A 6 1 B 5/04 
A6 1F 2/72 



3 0 OM 



MB:K m^om? fd (± s h> 



(21)mH»# 4*H¥9-296293 


(71)tHHA 


000004019 








(22}dUfiB Vj£9^a997)10^13B 








(72)|8l»# 












(72)%^ 


mm 






nwwxms&s^m e ti i5» 1 - 1002 
















(74)f«SA 





(54) B8Mfi!)«»] »«-fe>-!f 



(57) 

*K(t, ■te<Daffi<lll=l±x;K>S><o:ri:#?Stt3E»Wfll 




(b) 



•06 6.20 



c \ 0) 




(2) 



4$M71 1-1 13866 



Co o o 1 ] 

[OO02] 

o Bo c kttfl)ffiB-b>-9-$5R-ria-cfcy, (a) i* 
¥ffiGa, (b) [tmmmv&^o @i=^l^-c, iss-(2> 

■9-1 OOOT-y— X 1 0 1 li, ®MW^^X5=^->^A^^)'S: 
-»a)®Si o 2)b<lftlte>4^ru^-5o fiKv^T-:' h (@ 

si-fr-T) ici*ssm-b>-y-<J5Bi^r?LA<sitp.*vci3y> c 

a)ISlf*7L(::Km-t>-9-l O O >Ei:fc, S5 

«ii 0 2Ats;iiii^its-r«<i:3i3««>]i&«4i«. 

[0 0 0 3] 



tb # ^: l ^ w i: A< o fc . 

[0004] ±8B(0.i: 3 ^^tikOfBiB^tzmff-. :^9SI» 
[0 0 0 5] 

^ssK^as-r-sfctfxov'tr-v h-icisyMit&*L. m 

'b'SSSISi:. 1trlBSffi<D-:»a)®(::Klte.*v 
L^■cl4, 3i»-efc«::ti=J:yfiiiaffii=»ore«Ei= 

Coo 0 6] *fc, ±Effim-b>-9- IZfcL^ 
■5. 

C0 0 0 7] *fc, ±IBS5S-b>-9- <»*S2) icfct^ 

[0 0 0 8] *fc. ±lH»m-b>-9- (»*JS2) lCfcL^ 

Co 0 0 9] ±iaffis-fe>-y- icfcix 

iS5) , c:<D«^, x;K>v-eJKfi£**ifc3Eitap«-|±S 
[0 0 10] ±taffi5IHr>-9- (Hl*«1) lwi3L^ 

50 $iy'rxa}|ge}!)««M$4i-&. 



(3) 



4$MV1 1-1 13866 



[00 1 1] *fc. ±IEffi5B-t»>-9- f=#5t% 

Icj!t-r4jili£i43&<l6l-h-r«. 
(0012] 

l«sw<D^jfi«)}KSii HI© (a) i±, *«eBro-siJS 

m, Sjn*<5 Omm-Cfc«, Stt[2«)— S (±ffi) 1=1* 
9$ 5 O /i m(0^^;!l^ f>)S:^->t^CD9ttifflmS 3 A<^^ 
$^^Tl.^€)o 3mifflS«i3(*JiIE®jai:spff'S::;^|Sl<D± 
Slc:bfcoT[aitt>*i4i:i:tl::. SUM-BrSffiWtRlr 

■CL^-5, Sffi2rofl6ffi («S) l::!*, -Otf— 

ll4A^P)'J-K^g6A<^fiS(=»tb3?*vrL^■^)o It^t*:JK 
tt<DXl#ap«SI±5li4a»Rril'5:*t». «i|iL(*X7t<>2? 
A^ ±Sa!)fifi]21l*-f-4x-^*i3£tt2a!>5Si21^^ 
JSA^-aL-Ct^-So *fc, 3£ltfiP«5l*0fS©l5i^^^ 
S«2i:3El$W«5i:l*aLM=lt«*4x, 

[0013] la 1 (0 ( b ) I*. ±SB<0 cfc 5 

8iy<rtlte.*vfc«aS*. Vlr-:; h7<0Sg8Pfii|ANC,M,fcia 

-efc4, tuts, v-^T-^/ h7i=(*'<>uhS?<n«i(]HSmA< 

9!yftitt.*»-5*<cc-ei*@*$«B§-r«. Attrossx 

itvir-y h7 0Drtffii-teyMitbtL. «aifflms3A<v 

ltriEa**v-5. aitUfflBa3l*Xi*:(D®JS<tlcS*L-C 

ffltrai:** (5 0mm) ^^-r^fcto, ^ajspteog 
y, ffl!afi«#*«i£t^fi«A^€>aiai-r«wt6<-c#« 

©-e. K^*ro«lW^I=c>:yffl^«fi^i#^SI^L^S:^<^^0^A< 
[0 0 14] 021*, ^mS^ffltOVir^y h-7lr±ia05 



(6*l=J:y. V-y-y h7|^9(:i«l#*4ifcBf«S8i5 8(Offilt 
S^3|tilfflS«3<i:A<StMC]9EE$:h.yi:tl(a5^>5:-i>. - 

4ii=<fcy. a»ttiffi««3i*£iiatcffi3i-r-&. 

[0 0 1 5] 031*, @S;«-(=fct^-c. #S#ffi^J|Jiie 

9gi8l*9&m<Dfiefa»rSa>«t9S}^4A^n^U, A 

fa(*^«i#s;iiKfgi«a}mMBrffi(o(ft$B){$«($^-r. -r^ 

:^%t&]^ffi<DS!«-(:>-9-1 1*. ca>J:7«:lt 

lBfi5tt©3E<b(-?*Lr3[J#6P*t5A<?l1±S}KL, 

£4s 2 &i;9»ttiffiS«i 3 ^)^4^^^biciiRi u-caitai= 
ttA<£fl:Lr^. «tiiFa«ffi3^£jffs^<ois«tti*li 

[0 0 16] ia4)*> ±IBffiiS-b>-9-iroiHlS1«fi£Sq^ 
^H-Cfc«, ■<i'e-y>X|E»«4(*2ffl©:*-'<T> 
::f4 a&i;4 b^^L-CL^-So -«©3IHlfflm« 3 l*# 

20 '!?»ic-r«^'<T>:?4 aai;4 b©3^j5KA*«s^i= 

A***i«. :i-'«T>:^4 aai;4 b©Sl£A*4»T-(* 
■t*L-f*l©m*«6^-i:Stt**lTLN-i.o Z*tlCj:y:i-/< 

T>::^4 aai;4 bi*miE:7;j-a'7^lf»5£L. -oe— 
-af>x(**#<. aj*fflj-f >e-^f>xA</^^?t^. « 

oT, :^'<7'>:^4 aau:4 b©tii*fflll*Ba>'-1'X© 
!B»$S(+l::<t'>. :*-'<7'>:^4 aat;4 b©A*ifiJI* 

s^wizttafty-fxwiew^sitai,^**, -«©»ai 

fflmffi3i:3tJjSf •i):i-'<r>:^4 a Rl/ 4 b i: ©ffiKA* 

tiiA«#i*es«a©^s©ffl3iiBi%i=j:y«iis$n. Rifa 
©fi#j!)<ttai**is« 

[oo 1 7] ±ia©iss-bi/-9-i ^fflt^feffims*©* 

fco 9igjf:ifflLNfcKss^i*, mmmikifi^mmoimm. 

fiHi^^ A*1i#i U, S^©m©BBfflflS^-e©Bl* 
©il^A^$]^^b-ri>=&©-eft«o |geil*l9r£©1»ft:$ 
ffiSL. l#*,±lf, -€-L-C)ft-r-tl::J:yff^:)*v-5. E 

40 51*, ±nmm<Dmm^7f:Lfz<f=yyx&^). ±Av&iii 
ic, s^p©is€i^^<t#, wmnommiim^, mmn 

#i*SSL-ciatt:*ies-r-5-i:A<»rflfe-efcofc, C© 

wtl=J:y, *3eiiJBJB©ffi5fl|-b>-y-1©, i5S«^l= 

s-r •5^i^3^^f^©?SllttA<5iA^to ?.*vfco 
[0 0 18] tjits, ±s^^l^fi^KffilcJ3L^r^:}#8?*f5i: 

xi^itzU), tsin^>v■^±mzm<zi.^^xis^jnit2 

50 4i-5«|!©^ttffi*l»it-r-5Sai«A<fc-S. LA^Lft**?., 



(4) 
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[00 19] 

Sftm^sr-s, iii*^i<o^m-fe>-9-ic<fc*i,ii, mtt-e 

■5, 

[0 0 2 0] R«]a2(D^«-ir>1^l=J:tll4. «tt]ffi« 
[002 1] SI*«3©KS-lr>-tH=<feHtf. *SI4ft 

[0022] ni«4l4 0)(K«-b>1^l=J:4i(4. K{«:«IBr 

[0 0 2 3] tt*:S5fl)®m-ir>-tn:^**tii. ;^7t<>-:> 



[0 0 2 4] ai«ffl6©S5«-bi/i*-r=j:*ttf. -r>e— 
[0 0 2 5] m^my (Dmn-bi^v-izjitiit. v^jvm. 

[iaii09fB!«)'^ie^] 

[01] *«eS<I>-SI«HKffil^J:*^f|-b>-9-i&^-r0 

■efcy. (a) i±^is0, (b) ttv-y-y hi=8iy(*it 
[B2] Jiiaffi5«-ii>-y-*85««*i=aiy«-i+fcttii* 

[133] i|Kflll=#58trM»TSa>ltlPi^t^$ 

[04] ±Kffiim-b>-9-fl5isi»«B!cia-ei&-i>, 

[06] 1i£3R<D^S-tr>-9-^^f 0-efcy. (a) lisp 

(b) ld:filS0-e&€>. 
[^^(OSiQQ] 

1 1K«-b>1*- 

2 Sffi 

3 «tllffi«S 

4 'fve-^f>x«sng 

5 3Ei#SP*t 
7 V^TK/ h 



[02] 



[06] 




(a) 



(b) 
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